Self-control problems have been proposed as a key reason for low pension saving rates, yet evidence of this link remains scarce. We test the association between childhood self-control and adult pension participation using data from 14,223 individuals from two nationally-representative British cohorts. We find that a 1 standard deviation increase in self-control predicts a 4-5 percentage point higher probability of having a pension. Mediation analysis shows that about 50-60 percent of this association is explained by the contribution of self-control to a range of factors (e.g. education, economic status, home-ownership) which are associated with pension uptake throughout adulthood.
Introduction
Saving for retirement is one of the most important decisions in life. However, many people fail to save for retirement despite making plans to do so (Choi et al. 2002) , and saving rates in industrialized countries remain low. Research suggests that self-control failures, conceptualized as dynamically inconsistent preferences, are an important cause of the discrepancy between plans to save and actual saving (Beshears et al. 2015) . This has inspired businesses and governments to set up automatic pension enrolment policies in the UK and the US (Thaler and Benartzi 2004) .
However, empirical evidence on the link between self-control and saving for retirement is scarce and restricted mainly to small sample cross-sectional studies (Jacobs-Lawson and Hershey 2005) and to studies linking self-control to financial behavior more generally (e.g. (Moffitt et al. 2011) .
In this note, we draw on a total sample of 14,223 individuals from the British Cohort Study (BCS) and the British National Child Development Study (NCDS) to examine the relationship between childhood self-control (measured at ages 10 and 7/11, respectively ) and adult pension participation (at ages 42 and 50, respectively). Additionally, we investigate whether differences in economic success in adulthood may act as a channel through which early self-control links to pension participation later in life.
Data
The BCS and the NCDS are nationally representative, longitudinal birth cohort studies. Both cohorts contain a sample of over 17,000 children born in a single week in 1970 and 1958, respectively. Both studies also contain a rich set of childhood socio-demographic variables and records of later economic activity. Childhood self-control is measured in the BCS at age 10 using the average of 9 teacher-rated items related to attentional control and perseverance, measured on a visual analogue scale ranging from "not at all" to "a great deal" and scaled from 1 to 47. In the NCDS, self-control is measured at ages 7 and 11 from 13 teacher-rated binary items measuring attentional control, persistence, and impulsive behavior. We take the average of both waves or utilize a single wave if only one is available. Evidence for the reliability of both scales and their convergence with contemporary self-control measures is provided in Daly et al. (2015) . We measure pension participation at age 42 in the BCS and age 50 in the NCDS, at which ages participants were asked "Can you tell me which, if any, of the pensions on this card you have. This includes all pensions you are currently contributing to or pensions you have contributed to in the past?"
In the baseline regressions, we control for childhood intelligence, gender, and socioeconomic status at birth. In additional regressions, we add adult measures for educational attainment, economic status, marital status, home ownership, number of children, and lifetime unemployment. We selected these mediating variables as they have been shown to be predicted by self-control (Moffitt et al. 2011) and to be predictive of retirement savings behavior (e.g. Ekerdt 2010) . After dropping observations due to missing data, our sample sizes are 5,834 and 8,389 in the BSC and NCDS, respectively. Table 1 presents the descriptive statistics. 23.7% More than 12 months 9.0% 13.7% a From 1 to 47 in the BCS and from 1 to 13 in the NCDS. b From 0 to 141 in the BCS and from 0 to 80 in the NCDS.
Results
To test whether childhood self-control predicts later life pension participation we specify probit models regressing the binary variable "any pension" on childhood self-control and the 3 childhood covariates as indicated in columns 1 and 3 in table 2. In columns 2 and 4, we add adult covariates to the regression. We focus on having any pension as the outcome variable since employer pensions and private pensions are strong substitutes. Our main result is that more self-controlled children are more likely to have a pension as adults.
When controlling for childhood covariates only, a one standard deviation increase in childhood self-control predicts a 4-5 percentage point higher probability of having a pension (compared to an average pension participation of 78.4% in the BCS and of 78.5% in the NCDS To identify the pathways that explain why childhood self-control predicts adult pension participation, we conduct a mediation analysis using the khb procedure described in Kohler, Karlson, and Holm (2011) . This method is appropriate for binary outcomes such as pension participation and adjusts for rescaling issues that occur when making naïve cross-model comparisons of non-linear models, e.g. with categorical mediators. Table 3 shows that 47% (BCS) and 60% (NCDS) of the association between childhood self-control and pension participation is explained by the adult mediators. Education, economic status, and home ownership explain most (82% and 74%, respectively) of the indirect effect of self-control on having a pension, suggesting that much of the pathway between childhood self-control and adult pension participation is via these economic factors. Table 2 because the estimator implemented in Kohler et al (2011) expresses the total effect on the same scale as the direct effect. The total effect in table 2 expresses the effect on a different scale and is therefore not comparable to the direct effect.
Discussion
This note contributes empirical evidence on the link between self-control and financial decision making showing a positive link between childhood self-control and pension participation in a longitudinal study that avoids issues of reversed causality. Pension funds are an illiquid form of saving and could be used as a commitment device by individuals who are aware of their self-control problems (Laibson 2015) . This would imply that people low in self-control would have a high demand for pensions. But we find the opposite which suggests that the role of self-control in predicting pension participation is via inertia and procrastination among those with low self-control rather than via a demand for commitment.
The note also contributes to recent research showing that already in childhood, individuals differ in their non-cognitive traits and that these differences predict economically relevant lifetime outcomes (Daly, et al., 2015; Moffitt et al., 2011) . The study by Moffitt et al. (2011) is closest to the present note as it shows in a sample from New Zealand that childhood self-control predicts higher scores on a composite index of "financial building blocks" (i.e. the sum of having a retirement plan, home ownership, stocks, or business investments) providing initial evidence linking self-control and pension savings.
Whilst the capacity for self-control is under substantial genetic influence (e.g. Beaver et al. 2009 ), self-control also appears to be adversely affected by childhood stress and disadvantage and has been pinpointed as a malleable trait that can be fostered through early intervention programs (Blair 2010; Moffitt et al. 2011; Piquero et al. 2016) . As such policy-strategies aiming to ameliorate psychosocial adversity or enhance self-control through early education and care interventions could produce long-term societal gainswhich our findings suggest may include increased pension savings across life.
The note has limitations. As childhood self-control is not randomly assigned, the data is observational and we cannot make causal inferences despite the longitudinal structure. For the direct effect between self-control and pension participation to have a causal interpretation in the mediation analysis, we need to assume that two identifiability assumptions are satisfied: There must not be unmeasured confounding of the link between self-control and pension participation and the link between the adult mediators and pension participation (Valeri and Van der Weele 2013) . We do control for several potentially confounding factors, but cannot rule out the possibility that unobserved variables may explain the above links. Further, attrition from childhood may have affected the results and modern self-control measures were unavailable due to the long-term nature of the study. Finally, our measure of pension participation is self-reported and we lack objective data about whether and how much cohort members save.
Conclusion
This note shows in two longitudinal datasets (n=14,223) that childhood self-control predicts pension participation up to four decades later. When controlling for intelligence and social background, a one standard deviation increase in childhood self-control predicts a 4-5 percentage point higher probability of having a pension (compared to an average of about 78%). This relationship can be largely explained by lifetime outcomes such as educational attainment, economic activity, and home ownership.
